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PURPOSE: To improve the quality of an image by arranging picture element 
electrodes on an insulating film which covers at least part of an active element 
and wiring. • V" ' 

CONSTITUTION: There is the insulating film on the element and there are piaure 
element electrodes 4 on it. so thin film transistor TETs 41. 42. 43. and 45 and 
a data line 47 are covered with the electrode 48. Liquid crvstal 49 is driven 
with an electric field between a counter electrode 51 and the electrode 48. The 
electrode 48 is formed of a transparent conductive film and polarizing plates 
are arranged on and under insulating substrates 40 and 50 to form' the transmis- 
sion type display device; when the gap between electrodes 43 is positioned 
right on the line 47 and a scanning line, wiring operates as a light shield layer 
and light transmitted through other parts is used effectively to obtain a bright 
picture with a high contrast ratio, thereby obtaining the excellent image quality. 
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Specification 

1. Title of the invention Display device 

2. What is claimed is: 

(1) A display device comprising: 

5 a two dimensional active elements array, wirings which provide 

said active elements with signals, and pixel electrodes connected to said 
active elements array formed on a first insulating substrate; 

a counter electrode formed on a second insulating substrate; and 
an electro-optical material disposed in a gap between said first and 
10 second substrates facing each other; 

wherein said active elements and said wirings are covered with an 
insulating film at least partly, and the pixel electrodes are provided on 
said insulating film. 

(2) The display device of claim 1 wherein said pixel electrodes are 
15 arranged such that at least a part of a gap between said pixel electrodes 

is located over said wirings. 

(3) The display device of claim 1 wherein a thickness of said 
insulating film which covers said active elements and wirings is small on 
said active elements and wirings, and large on other portions. 

20 (4) The display device of claim 1 wherein said pixel electrodes are 

formed with a metal thin film. 



3. Detailed description of the invention 

[FIELD OF THE INVENTION] 

The present invention relates to a structure of a display device. 
25 [DESCRIPTION OF THE PRIOR ART] 

An example of conventional display device using electro-optical 
material is shown in Nikkei Electronics, September 10, 1984, No. 351, P. 
211-240. Fig. 2 shows an example of plan view of the display device. 
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In Fig. 2, a thin film transistor, that is TFT 14 is arranged on intersection 
of data line 12 and scanning line 13, and pixel electrode 11 is connected 
each TFT. In Fig. 3 which shows an example of cross section, reference 
numerals 20 and 30 show insulating substrates, reference numerals 21, 
5 22, and 23 show a source portion, a drain portion, and a channel 
portion, respectively. Reference numeral 24 shows a gate insulating 
film, 25 shows a gate electrode, 26 shows an interlayer insulating film, 
27 shows a data line, 28 shows a pixel electrode, and 31 shows a counter 
electrode. An electro-optical material 29 such as liquid crystal, which is 
10 disposed between two substrates, is driven by an electric field between 
the pixel electrode 28 and the counter electrode 31. 

[PROBLEMS THE PRESENT INVENTION INTENDS TO SOLVE] 

However, the above mentioned prior art has following problems. 
That is, it is necessary to reduce the area of pixel if the prior art intends 

15 to realize high definition of display portion of the display device. 
However, it is usually difficult to reduce the area of active elements and 
wiring portion, and the area proportion that the pixel electrodes occupy 
decreases. It is only pixel electrode region that image could be 
displayed thereon. Therefore, if the ratio of the pixel electrodes 

20 decreases, the contrast ratio decreases and an image quality is 
extremely damaged. In order to increase the contrast ratio, other than 
pixel electrode portion may be intercepted from light, however, the 
display portion is dark. 

The present invention intends to solve the problem. An object of 

25 the present invention is to realize a display device having a high 
contrast ratio and a brightness of display image even if high definition 
of device is realized. 

[MEANS TO SOLVE THE PROBLEMS] 

The display device of the present invention is characterized by an 
30 insulating film which covers at least a part of active elements and 
wirings, and arranges pixel electrodes thereon. 

[EFFECT] 

In accordance with the above mentioned structure of the present 
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invention, area proportion occupied by pixel electrodes is rarely changed 
by realization of high definition of pixel. Therefore, it does not 
happened that the contrast ratio decreases and display portion becomes 
dark. 

5 

[EXAMPLE 1] 

Fig. 1 shows a plan view and Fig. 4 shows a cross section of Example 
1 in accordance with a display device of the present invention. The 
present example uses TFTs as active elements and liquid crystal as an 

10 electro-optical material. The display device comprises data lines 2, 
scanning lines 3, and TFTs 4 and pixel electrodes 1 which are provided 
at the intersection between these lines. A source electrode of a TFT is 
connected with a data line 2, a gate electrode is connected with a 
scanning line 3, and a drain electrode is connected with a pixel electrode 

15 1. The TFT is used as a switching element to provide the pixel electrode 
with a signal of the data line. In Fig. 4, reference numeral 40 shows an 
insulating substrate, 41, 42, 43, and 45 show source, channel, drain, gate 
portions of the TFT, respectively, 44 shows a gate insulating film, 46 
shows an interlayer insulating film, and 47 shows a data line. In 

20 accordance with the present example, another layer of insulating film 52 
is deposited on the device and pixel electrode 48 is formed thereon, 
therefore, it is possible to cover the upper portion of TFT and data line 
with the pixel electrode. Reference numeral 50 shows another 
insulating substrate, 51 shows a counter electrode comprising a 

25 transparent conductive film, 49 shows liquid crystal. The Liquid crystal 
49 is driven between the counter electrode 51 and the pixel electrode 
48. The pixel electrode 48 is formed by using a transparent conductive 
film and a polarizing plates are arranged over and under the two 
insulating substrates to form a transmission display device. As the same 

30 with the first time, when the pixel electrode is arranged on the data line 
and scanning line, these wirings work as a light shielding layer and light 
which transmits through other part can be used effectively to realize 
display device having high contrast and bright display portion. On the 
other hand, a reflection type display device is made when a metal such 

35 as aluminum, gold, or platinum is used as the pixel electrode 48 by using 
polyimide or glass as an insulating film 52 and providing a planarized 
upper surface by coating in a liquid phase. In case that reflection type 
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is used, it is no need to increase space between TFTs, therefore, it is 
possible to realize a display having extremely high definition. A silicon 
substrate also can be used for a reflective display device, however, if 
image is displayed on large area, it is not appropriate because of large 
5 parasitic capacity of wirings. It is necessary to use an insulating 
substrate in order to obtain wide vision having high definition picture. 
Moreover, brightness of image does not change even if each pixel has a 
holding capacitor in order to improve the projection type display device. 
For example, it is possible to add capacitor of several to several ten 

10 times as much as liquid crystal by using MOS capacity or the like. In 
this way, an image having a high contrast over a very wide temperature 
range and a high uniformity over the display can be obtained with a 
high reproducibility. An applied example of the display device is a 
projection type display device or the like. The display device of the 

15 present invention is a thin type and can display an image of high 
definition and high quality. Therefore, if the display device is used as a 
light valve of a transmission type or reflection type, it is possible to 
obtain projection type display device which is thin type and can display 
image of high definition on a wide vision. 

20 [Example 2] 

Fig. 5 shows a cross section of a display device using another TFT 
having a different structure from one of Example 1. In accordance with 
the present example, a gate electrode 45 is under a channel portion, 
therefore, a gate insulating film 44 can be replaced with an interlayer 

25 insulating film. Compared with Fig. 4, one insulating layer is omitted. It 
is possible to obtain same image by forming a pixel electrode 48 after 
forming an insulating film 52 in a similar way of Example 1. 

[Example 3] 

Fig. 6 shows a cross section of a display device in accordance with 
30 the Example 3 of the present invention. In the example, a two terminal 
non-linear resistance element is used as an active element instead of the 
TFT. In case that two terminal element is used, only scanning line 65 is 
used as wirings on the first insulating substrate 60 and counter 
electrode 71 formed on the second insulating substrate 70 is in the state 
35 of stripe, therefore, it can be used instead of data line. Compared with 
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TFT, two terminal element has a simple structure, for example, when a 
MIM diode is used as the two terminal element, an insulating film 64 is 
disposed between a metal electrode 62 and scanning line 65 comprising 
metal to utilize non-linear resistance. As another example of a two 
5 terminal element, a diode ring, nin diode MSI diode or the like. In any 
way, if an insulating film 72 is formed on the element, and a pixel 
electrode is formed thereon in order to arrange space between the pixel 
electrodes on a scanning line, it is possible to obtain brightness of the 
image having a high contrast even in the case of a high definition. 

10 [THE EFFECT OF THE INVENTION] 

As mentioned above, in accordance with the display device of the 
present invention, the area occupied by pixel electrodes can be 
maximized, therefore, even if the pixels are high density, picture portion 
is not dark. Moreover, wirings work as a light shielding layer, therefore, 

15 it is possible to obtain high contrast ratio. Further, only pixel electrodes 
and counter electrodes are arranged on a surface contacted with electro- 
optical material such as liquid crystal and other wirings are arranged 
under an insulating film. Therefore, necessary signal voltage is applied 
on the electro-optical material. As a result, transmission and reflectance 

20 of all pixels are same, and confidence of electro-optical material is 
improved. 

On the other hand, in case that the display device is used as a 
reflective type, fine image having a high contrast over a very wide 
temperature range and a high uniformity over the display device can be 
25 obtained by adding a holding capacitor. Also, since the offset voltage 
which occurs due to the parasitic capacitance of the active elements 
during switching almost disappears, the flicker does not occur and the 
reliability of the electro-optical material is further increased. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 
30 Fig. 1 shows a plan view of a display device. 

Fig. 2 shows a plan view of conventional display device. 
Fig. 3 shows cross section of conventional display device. 
Fig. 4, 5, and 6 show cross section of display device. 

1, 11, 28, 48, 68 . . . pixel electrode 
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52, 72 insulating film 

2, 12 data line 

3, 13 scanning line 



6 



Specification 

1. Title of the invention Display device 

2. What is claimed is: 

(1) A display device comprising: 

a two dimensional active elements array, wirings which provide 
said active elements with signals, and pixel electrodes connected to said 
active elements array formed on a first insulating substrate; 

a counter electrode formed on a second insulating substrate; and 

an electro-optical material disposed in a gap between said first and 
second substrates facing each other; 

wherein said active elements and said wirings are covered with an 
insulating film at least partly, and the pixel electrodes are provided on 
said insulating film. 

(2) The display device of claim 1 wherein said pixel electrodes are 
arranged such that at least a part of a gap between said pixel electrodes 
is located over said wirings. 

(3) The display device of claim 1 wherein a thickness of said 
insulating film which covers said active elements and wirings is small on 
said active elements and wirings, and large on other portions. 

(4) The display device of claim 1 wherein said pixel electrodes are 
formed with a metal thin film. 

3. Detailed description of the invention 

[FIELD OF THE INVENTION] 

The present invention relates to a structure of a display device. 
[DESCRIPTION OF THE PRIOR ART] 

An example of conventional display device using electro-optical 
material is shown in Nikkei Electronics, September 10, 1984, No. 351, P. 
211-240. Fig. 2 shows an example of plan view of the display device. 



In Fig. 2, a thin film transistor, that is TFT 14 is arranged on intersection 
of data line 12 and scanning line 13, and pixel electrode 11 is connected 
each TFT. In Fig. 3 which shows an example of cross section, reference 
numerals 20 and 30 show insulating substrates, reference numerals 21, 
22, and 23 show a source portion, a drain portion, and a channel 
portion, respectively. Reference numeral 24 shows a gate insulating 
film, 25 shows a gate electrode, 26 shows an interlayer insulating film, 
27 shows a data line, 28 shows a pixel electrode, and 31 shows a counter 
electrode. An electro-optical material 29 such as liquid crystal, which is 
disposed between two substrates, is driven by an electric field between 
the pixel electrode 28 and the counter electrode 31. 

[PROBLEMS THE PRESENT INVENTION INTENDS TO SOLVE] 

However, the above mentioned prior art has following problems. 
That is, it is necessary to reduce the area of pixel if the prior art intends 
to realize high definition of display portion of the display device. 
However, it is usually difficult to reduce the area of active elements and 
wiring portion, and the area proportion that the pixel electrodes occupy 
decreases. It is only pixel electrode region that image could be 
displayed thereon. Therefore, if the ratio of the pixel electrodes 
decreases, the contrast ratio decreases and an image quality is 
extremely damaged. In order to increase the contrast ratio, other than 
pixel electrode portion may be intercepted from light, however, the 
display portion is dark. 

The present invention intends to solve the problem. An object of 
the present invention is to realize a display device having a high 
contrast ratio and a brightness of display image even if high definition 
of device is realized. 

[MEANS TO SOLVE THE PROBLEMS] 

The display device of the present invention is characterized by an 
insulating film which covers at least a part of active elements and 
wirings, and arranges pixel electrodes thereon. 

[EFFECT] 

In accordance with the above mentioned structure of the present 
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invention, area proportion occupied by pixel electrodes is rarely changed 
by realization of high definition of pixel. Therefore, it does not 
happened that the contrast ratio decreases and display portion becomes 
dark. 

[EXAMPLE 1] 

Fig. 1 shows a plan view and Fig. 4 shows a cross section of Example 
1 in accordance with a display device of the present invention. The 
present example uses TFTs as active elements and liquid crystal as an 
electro-optical material. The display device comprises data lines 2, 
scanning lines 3, and TFTs 4 and pixel electrodes 1 which are provided 
at the intersection between these lines. A source electrode of a TFT is 
connected with a data line 2, a gate electrode is connected with a 
scanning line 3, and a drain electrode is connected with a pixel electrode 
1. The TFT is used as a switching element to provide the pixel electrode 
with a signal of the data line. In Fig. 4, reference numeral 40 shows an 
insulating substrate, 41, 42, 43, and 45 show source, channel, drain, gate 
portions of the TFT, respectively, 44 shows a gate insulating film, 46 
shows an interlayer insulating film, and 47 shows a data line. In 
accordance with the present example, another layer of insulating film 52 
is deposited on the device and pixel electrode 48 is formed thereon, 
therefore, it is possible to cover the upper portion of TFT and data line 
with the pixel electrode. Reference numeral 50 shows another 
insulating substrate, 51 shows a counter electrode comprising a 
transparent conductive film, 49 shows liquid crystal. The Liquid crystal 
49 is driven between the counter electrode 51 and the pixel electrode 
48. The pixel electrode 48 is formed by using a transparent conductive 
film and a polarizing plates are arranged over and under the two 
insulating substrates to form a transmission display device. As the same 
with the first time, when the pixel electrode is arranged on the data line 
and scanning line, these wirings work as a light shielding layer and light 
which transmits through other part can be used effectively to realize 
display device having high contrast and bright display portion. On the 
other hand, a reflection type display device is made when a metal such 
as aluminum, gold, or platinum is used as the pixel electrode 48 by using 
polyimide or glass as an insulating film 52 and providing a planarized 
upper surface by coating in a liquid phase. In case that reflection type 



is used, it is no need to increase space between TFTs, therefore, it is 
possible to realize a display having extremely high definition. A silicon 
substrate also can be used for a reflective display device, however, if 
image is displayed on large area, it is not appropriate because of large 
5 parasitic capacity of wirings. It is necessary to use an insulating 
substrate in order to obtain wide vision having high definition picture. 
Moreover, brightness of image does not change even if each pixel has a 
holding capacitor in order to improve the projection type display device. 
For example, it is possible to add capacitor of several to several ten 

10 times as much as liquid crystal by using MOS capacity or the like. In 
this way, an image having a high contrast over a very wide temperature 
range and a high uniformity over the display can be obtained with a 
high reproducibility. An applied example of the display device is a 
projection type display device or the like. The display device of the 

15 present invention is a thin type and can display an image of high 
definition and high quality. Therefore, if the display device is used as a 
light valve of a transmission type or reflection type, it is possible to 
obtain projection type display device which is thin type and can display 
image of high definition on a wide vision. 

20 [Example 2] 

Fig. 5 shows a cross section of a display device using another TFT 
having a different structure from one of Example 1. In accordance with 
the present example, a gate electrode 45 is under a channel portion, 
therefore, a gate insulating film 44 can be replaced with an interlayer 

25 insulating film. Compared with Fig. 4, one insulating layer is omitted. It 
is possible to obtain same image by forming a pixel electrode 48 after 
forming an insulating film 52 in a similar way of Example 1. 

[Example 3] 

Fig. 6 shows a cross section of a display device in accordance with 
30 the Example 3 of the present invention. In the example, a two terminal 
non-linear resistance element is used as an active element instead of the 
TFT. In case that two terminal element is used, only scanning line 65 is 
used as wirings on the first insulating substrate 60 and counter 
electrode 71 formed on the second insulating substrate 70 is in the state 
35 of stripe, therefore, it can be used instead of data line. Compared with 
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TFT, two terminal element has a simple structure, for example, when a 
MIM diode is used as the two terminal element, an insulating film 64 is 
disposed between a metal electrode 62 and scanning line 65 comprising 
metal to utilize non-linear resistance. As another example of a two 
5 terminal element, a diode ring, nin diode MSI diode or the like. In any 
way, if an insulating film 72 is formed on the element, and a pixel 
electrode is formed thereon in order to arrange space between the pixel 
electrodes on a scanning line, it is possible to obtain brightness of the 
image having a high contrast even in the case of a high definition. 

1 0 (THE EFFECT OF THE INVENTION] 

As mentioned above, in accordance with the display device of the 
present invention, the area occupied by pixel electrodes can be 
maximized, therefore, even if the pixels are high density, picture portion 
is not dark. Moreover, wirings work as a light shielding layer, therefore, 

15 it is possible to obtain high contrast ratio. Further, only pixel electrodes 
and counter electrodes are arranged on a surface contacted with electro- 
optical material such as liquid crystal and other wirings are arranged 
under an insulating film. Therefore, necessary signal voltage is applied 
on the electro-optical material. As a result, transmission and reflectance 

20 of all pixels are same, and confidence of electro-optical material is 
improved. 

On the other hand, in case that the display device is used as a 
reflective type, fine image having a high contrast over a very wide 
temperature range and a high uniformity over the display device can be 
25 obtained by adding a holding capacitor. Also, since the offset voltage 
which occurs due to the parasitic capacitance of the active elements 
during switching almost disappears, the flicker does not occur and the 
reliability of the electro-optical material is further increased. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 
30 Fig. 1 shows a plan view of a display device. 

Fig. 2 shows a plan view of conventional display device. 
Fig. 3 shows cross section of conventional display device. 
Fig. 4, 5, and 6 show cross section of display device. 

I, 11, 28, 48, 68 . . . pixel electrode 
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52, 72 insulating film 

2, 12 data line 

3, 13 scanning line 
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